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Pine Wilt Disease Mechanism

Pest Control of Pine Wilt Disease
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The wilted trees in which live the disease-causing pine nematodes, as well 
as the larvae of the pine sawyers that carry them, are felled, and everything, 
including branches and twigs, is burned. 

A method in which pine nematodes are purposely injected into seeds, and 
the pines that grow without wilting are selected and raised as pines resistant 
to nematodes. While stronger that normal pines, it is not necessarily 
guaranteed that they will avoid wilting.

A method of removing pine sawyers by taking advantage of relationships 
among species in the natural world. Insects and birds that eat the sawyers, 
microorganisms that parasitize them, and other methods of using pine 
sawyers’ enemi

A method in which, even if pine nematodes invade a tree, an agent inside 
the trunk kills them, ensuring they won’t be able to reproduce.

Pine sawyers, the origin of pine wilt disease, first came to Japan in lumber imported from North America around 1905. 
Damage spread after WWII, and in 1979 as much as 2.43 million square meters of pine wilted.
At Miho no Matsubara, with the instruction of experts on the study of pine wilt disease and its removal, thorough 
measures have been introduced and the number of trees felled due to wilting is on the decline.

Pine sawyers emerge from wilted pines during the rainy season through 
summer. When they eat the young branches of healthy pines, pine wood 
nematodes enter the branch from where they chewed. This method is used 
to prevent this: before the sawyers emerge, young branches are sprayed with 
a pesticide that paralyzes the sawyers.

The Japanese pine sawyers enclose from wilted 
pine trees during the rainy season to midsummer, 
and eat the young branches of healthy pine 
trees. When pine sawyers carry the pine wood 
nematodes, the nematodes enter the pine stem 
from where the sawyer ate bark. 

A pine wilt nematode is a very small creature less than about 1 mm in length. They move 
through the resin canals in pine trees. As nematodes breed in a pine tree, the abnormal 
response in the tree's body makes the water stop flowing from the roots to the needles, which 
leads to wilting. 

Matured pine sawyers lay eggs only on 
wilted pine, trunks and branches. Lots 
of sawyers' eggs are laid on the pine 
that's been wilted by nematodes, and 
the larvae thus born grow inside the 
pine and become pupae.

The pine wood nematodes inside the wilted pine 
transfer to the pine sawyers that emerge.

Pine wilt disease is a very tough infection. The measures to fight it are similar to those of infectious diseases for humans. 
The most important thing is to continue monitoring the trees and to quickly remove any wilted parts.
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Management of Pine Wilt Disease
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Before the causes of pine wilt were fully understood, researchers believed that it was caused by “pine-eating insects” on which they focused their 
research and measures. In 1971, a study was published proving that the disease is caused by a specific parasite called a “pine wood nematode 
(Bursaphelenchus xylophilus)” entering the wood of the pine, and the name “pine wilt disease” was born. Pine wood nematodes are carried by 
Japanese pine sawyers (Monochamus alternatus), and their presence causes the trees to wilt. Pine wood nematodes sap the cellular content of 
parenchyma cells of the wood in the pine trunk, while pine sawyers eat at the bark and wood. Both are pine-eating insects, but their eating is not 
necessarily the direct cause of the pine wilting. 

Pine-eating Insect, Pine Wood Nematode, Japanese Pine Sawyer 松
まつ

くい虫
むし

、マツノザイセンチュウ、マツノマダラカミキリ

マツノマダラカミキリ
A couple of Japanese pine sawyers

マツノザイセンチュウ

 提供：森林総合研究所 神崎菜摘 

♀陰門 Vulva

♀尾端 Tail

♂成虫 Adult
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頭部 Foregut
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♂尾翼 Tail

A couple of pine wood nematodes

若い枝の樹皮を食べるマツノマダラカミキリ
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A pine sawyer eating the bark of a young branch

樹皮の中のマツノマダラカミキリ卵
Sawyer eggs inside the the bark of wilted pine

マツノザイセンチュウ
Pine wood nematodes

マツノマダラカミキリが枯れ松に
卵を産み付けた痕

Scars on wilted pine where sawyers laid eggs 

羽化直後のマツノマダラカミキリ
A sawyer right after it has grown wings

成長して材に潜る
マツノマダラカミキリ幼虫

A pine sawyer larva that's grown and 
entered the wood

マツノマダラカミキリさなぎ

抵抗性マツの育種

コメツキムシの幼虫に食べられるカミキリ幼虫

三保松原での被害の推移

Pine sawyer pupa

Breeding of nematode-resistant pines

Sawyer larva being eaten by click beetle larva

Shifts in Damage in Miho no Matsubara
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クレーンと高所作業車を用いた伐倒駆除
Crane and cherry picker being used to fell and remove trees

無人ヘリコプターによる薬剤散布
Spraying pesticides with a radio-controlled helicopter

予防材樹幹注入
Injecting prophylactics in the trunk

カミキリ幼虫

 コメツキムシ幼虫に食べられた

カミキリ幼虫の胸部

カミキリ幼虫を食べるコメツキムシ幼虫 
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